The compound was synthesised by neutralizing an aqueous solution of betaine (N,N,N-tri methyl am i noacetic acid) monohydrate (Aldrich, 99% purity) with perchloric acid. After a few weeks of slow evaporation small single crystals grew from the solution.
Source of material
The compound was synthesised by neutralizing an aqueous solution of betaine (N,N,N-tri methyl am i noacetic acid) monohydrate (Aldrich, 99% purity) with perchloric acid. After a few weeks of slow evaporation small single crystals grew from the solution.
Experimental details
The H-atoms of the organic moiety were placed at calculated positions and refined as riding using the SHELXL-97 [1] defaults, except for those of the water molecule which were located from a difference Fourier synthesis and refined isotropically with U e q = 1.5(07) and a restrained O-H distance of 0.86 A. The anisotropic refinement converged to a relatively large value of wR(F 2 ) = 0.18. At this stage, examination of the crystal structure with PLATON [2] showed that there were no solvent-accessible voids in the crystal lattice but residual density peaks appeared on a difference Fourier synthesis close to the anion tetrahedron. Also, inspection of the atomic displacement parameters of the perchlorate O atoms showed a large anisotropy which was interpreted to possibly indicate disorder of the anion. Therefore, the positions of the O atoms were split in two sets with a refinable occupancy constrained to add up to unity. The CI-O bond lengths and O-CI-O angles were restrained to be equal using a set of appropriate DFIX instructions and a DELU instruction was used to regularize the anisotropic displacement parameters of the O atoms. The restrained refinement converged to give an occupancy of the two alternate positions of the anion tetrahedron of 52.1(13)% and 47.9(13)%, with significant decrease of the w/?-factor by 6 units. The refined common values of the CI-O bond length and O-Cl-O angles were 1.383(2) A and 109.5(1)°, respectively.
Discussion
The N-methylated a-aminoacid betaine (N,N,N-trimethy\-aminoacetic acid) is commonly found in plant and animal tissues as a biological oxidation product of choline. It acts in aminoacid synthesis as a transmethylating agent. Betaine exists in free form as an inner salt (zwitterion) which has a basic character due to the proton affinity of the carboxylate group. It forms numerous salts and adducts with both organic and inorganic acids. It is also well known as a chelating agent for both transition metal and lanthanide atoms [3, 4] , From the point of view of the physical properties, betaine compounds are interesting because ferroelectric or antiferroelectric ordering is found for many such compounds [5] [6] [7] . However, many compounds are centrossymetric at room temperature and polar properties are only observed at low temperature. A few compounds also exhibit ferroelasticity, which induces structural phase transitions to both commensurate and incommensurate modulated superstructures [8] [9] [10] . Undoubtly, the most famous betaine compound is betaine calcium chloride dihydrate (BCCD) which shows an unusual series of commensurate and incommensurate phases developing at low temperature, chained in a sequence known as the 'devil's staircase' [11] , The large asymmetry between the two carboxy C-O bond lengths clearly shows that the Ol atom is protonated. Although it is usually found that the betaine skeleton is practically planar [7, 12, 13] , a significant deviation from planarity is observed in the present case. The atoms C4, C5,01 and 02 lie in one plane within 0.007(4) A but this plane defines a dihedral angle of 18.8(3)° with that defined by atoms N, CI and C4. Inspection of the torsion angles C1-N-C4-C5 and N-C4-C5-01 shows that the deviation from planarity of the betaine skeleton is due to a combined twist of the trimethylamino group of -7.2° around the single N-C4 bond and a rotation of 21.74° of the carboxylic group around the C4-C5 bond. The betaine cation establishes an hydrogen bond with the water molecule via the carboxyl group. The water molecule bridges two perchlorate anions related by the glide plan in chains running parallel to the c-axis. Table 3 . Atomic coordinates and displacement parameters (in Â 2 ). 
